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(54) OPTICAL HARD-COAT FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical hard-coat film which can be used suitably 
in various image displays, controls the occurrence of interference fringes, warpage, and 
cracks, and has good visibility. 

SOLUTION: In the hard-coat film, a primer layer and a hard-coat layer are laminated in turn 
on at least one side of a base material film. The difference in refractive index between the 
primer layer and the hard-coat layer is 0.05 or below, the thickness of the hard-coat layer is 
preferably 10 ^m or below, and the total thickness of the two layers is preferably 7-50 pm 
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* NOTICES * 



JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rebound ace court film for optics characterized by the difference of the refractive index of 
said primer layer and rebound ace court layer being 0.05 or less in the rebound ace court film with which 
it comes to carry out the laminating of a primer layer and the rebound ace court layer to one [ at least ] 
field of a base material film one by one. 

[Claim 2] The rebound ace court film for optics according to claim 1 whose sum total thickness of a 
primer layer and a rebound ace court layer the thickness of a rebound ace court layer is 7-50 
micrometers in 1 0 micrometers or less. 

[Claim 3] The rebound ace court film for optics according to claim 1 or 2 used as an object for image 
display devices. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] J 

[Field of the Invention] About the rebound ace court film for optics, generating of an interference fringe 

used in more detail suitable for various image display devices, such as LCD (liquid crystal display 

object), a touch panel, and CRT (Braun tube), PDP (plasma display panel), EL (electroluminescence), is 

controlled, and this invention relates to the rebound ace court film for optics whose visibility improved. 
[0002] . 

[Description of the Prior Art] Conventionally, in various image display devices, for example, LCD, a 
touch panel, CRT, PDP, EL, etc., a transparence rebound ace court film begins a surface protection, and 
is used for the object, such as anti-dazzle property and acid resisting. Although this transparence 
rebound ace court film has the rebound ace court layer formed of heat curing, ionizing-radiation 
hardening, etc. on the base material film, the interference fringe occurred on the film front face, and it 
often invited the situation which is not desirable where visibility was spoiled. The cause of generating of 
this interference fringe is based on interference with the light reflected mainly on the front face of a 
rebound ace court layer, and the light which penetrated this coat layer and was further reflected by the 
laminating interface. Being controlled is indicated when generating of such an interference fringe sets 
thickness of for example, a rebound ace court layer to 1 1 micrometers or more (JP,2001-26451,A). 
However, if a rebound ace court layer is thickened in this way, curvature will occur on the rebound ace 
court film obtained, or problems — a crack becomes easy to go into this rebound ace court layer ~ will 
arise. Therefore, while generating of an interference fringe was controlled and having good visibility, 
there was little generating of curvature or a crack and development of the rebound ace court film for 
°0003] WhiCh ^ CXCellent ™ ^ ualit y was desired. 

[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation, suitable 
generating of an interference fringe for various image display devices, such as LCD, a touch panel, and 
fh * S contro ^ e d, and has good visibility, and is made for the purpose of moreover offering 

[0004] OUnd COUrt film f ° r optics with little S eneratin S of curvature or a crack. 

[Means for Solving the Problem] this invention persons came to complete that that object can be 
attained by making a primer layer intervene between a base material film and a rebound ace court layer, 
and suppressing the difference of the refractive index of this primer layer and a rebound ace court layer 
below to a certain value as a result of repeating research wholeheartedly that the rebound ace court film 
th ^ °£l 1CS which has the aforementioned desirable property should be developed based on a header and 
tms knowledge. Namely, this invention is set on the rebound ace court film with which it comes to carry 
out the laminating of a primer layer and the rebound ace court layer to one [ at least ] field of (1) base- 
matenal film one by one. The thickness of the rebound ace court film for optics characterized by the 
aitterence of the refractive index of said primer layer and rebound ace court layer being 0.05 or less and 
V) rebound ace court layers by 10 micrometers or less The 1st term used as the rebound ace court film 
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« 

for optics and the object for (3) image display devices given in the 1st term the given sum total thickness 
of a primer layer and a rebound ace court layer is 7-50 micrometers, or the rebound ace court film for 
optics given in the 2nd term is offered. 
[0005] 

[Embodiment of the Invention] The rebound ace court film for optics of this invention has the structure 
where the laminating of a primer layer and the rebound ace court layer was carried out to one [ at least ] 
field of a base material film one by one, and there is especially no limit about this base material film, 
and conventionally, out of a plastic film well-known as a base material of the rebound ace court film for 
optics, **** selection can be made and it can use. As such a plastic film, for example Polyethylene 
terephthalate, Polyester film, such as polybutylene terephthalate and polyethylenenaphthalate, A 
polyethylene film, a polypropylene film, cellophane, a diacetyl cellulose film, A triacetyl cellulose film, 
an acetyl-cellulose butyrate film, A polyvinyl chloride film, a polyvinylidene chloride film, a polyvinyl 
alcohol film, An ethylene-vinylacetate copolymer film, a polystyrene film, a polycarbonate film, The 
poly methyl pentene film, a polysulfone film, a polyether ether ketone film, A polyether sulphone film, a 
polyether lmide film, a polyimide film, a fluororesin film, a polyamide film, an acrylic resin film, etc. 
can be mentioned. What is necessary is to be transparence and translucent any, and to be colored, and 
for a non-colored thing to be sufficient as these base material films, and just to choose them suitably 
according to an application. For example, when using as an object for protection of a liquid crystal 
display object, a transparent and colorless film is suitable. Although especially a limit does not have the 
thickness of these base material films and it is suitably selected according to a situation, 15-250 
micrometers is usually the range of 30-200 micrometers preferably. Moreover, this base material film is 
the object which raises adhesion with the layer prepared in that front face, and can perform surface 
treatment to one side or both sides by the oxidation style, an irregularity-ized method, etc. a request. As 
the above-mentioned oxidation style, corona discharge treatment, chromate treatment (wet), flame 
treatment, hot blast processing, ozone, UV irradiation processing, etc. are mentioned, for example, and 
the sandblasting method, a solvent approach, etc. are mentioned as an irregularity-ized method, for 
example. Although these surface treatment methods are suitably chosen according to the class of base 
material film, generally a corona discharge approach is preferably used from fields, such as effectiveness 
and operability. 

[0006] In this invention, according to the class of the above-mentioned rebound ace court layer, the 
adhesion over this rebound ace court layer and the adhesion over said base material film are suitably 
chosen from good things so that the difference of the refractive index of this primer layer and the 
refractive index of the rebound ace court layer prepared on it may become 0.05 or less as a primer which 
constitutes the primer layer prepared in the front face of said base material film. If the difference of the 
refractive index of a primer layer and a rebound ace court layer exceeds 0.05, in order for thickness of a 
rebound ace court layer to be fully unable to control generating of an interference fringe in 10 
micrometers or less but to control generating of an interference fringe to extent which is satisfactory 
practically, it is necessary to make thickness of a rebound ace court layer thicker than 10 micrometers, 
and the object of this invention is not reached. Although primers, such as a well-known thing, for 
example, acrylic, a polyester system, a polyurethane system, a silicone system, and a rubber system, can 
be conventionally used as said primer, points, such as endurance and adhesion, to an acrylic primer is 
suitable. In the above-mentioned primer, an anti-oxidant, an ultraviolet ray absorbent, light stabilizer, a 
leveling agent, etc. can be added by request. In this invention, the thickness of this primer layer is 
selected so that sum total thickness with the rebound ace court layer prepared on it may become the 
range of 7-50 micrometers from the point of generating control of an interference fringe preferably. By 
less than 7 micrometers, this sum total thickness of the generating depressor effect of an interference 
fringe is insufficient, and can fully control practically at least 50 micrometers or less of generating of an 
interference fringe, a possibility that the curvature of the rich rebound ace court film exceeding 50 
micrometers be carried out may occur arises, and it is not desirable. The sum total thickness of these 
reasons to a primer layer and a rebound ace court layer has the more desirable range of 7-25 
micrometers. Moreover, from points, such as homogeneous spreading nature, adhesion, and the 
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generating tightness of an interference fringe, the thickness of the primer layer itself [ this ] has the 
desirable range of 3-40 micrometers, and its range which is 3-20 micrometers is especially desirable. 
Conventionally, coating of the formation of this primer layer can be carried out on a base material film 
using a well-known approach, for example, the bar coat method, the knife coat method, the roll coat 
method, the blade coat method, the die coat method, the gravure coat method, the curtain coat method, 
etc., and it can be performed by carrying out desiccation processing. 

[0007] Thus, the rebound ace court film obtained becomes what has good endurance, lightfastness, etc. 
as the generating depressor effect of an interference fringe, and effectiveness other than the 
improvement effectiveness in adhesion by making a primer layer intervene between a base material film 
and a rebound ace court layer. In the rebound ace court film of this invention, both a heat-curing mold 
resm constituent and an ionizing-radiation hardening mold resin constituent can be used for the rebound 
ace court layer prepared on said primer layer. As the above and a heat-curing mold resin constituent, 
there is especially no limit, conventionally, out of a well-known thing, can be chosen suitably and can be 
used. Generally this heat-curing mold resin constituent makes thermosetting resin a fundamental 
component, and contains other resin, curing agents, etc. by request further. Generally as this 
thermosetting resin, a with a molecular weight of about 200 to 2,000,000 thing is used. As the above- 
mentioned thermosetting resin, the acrylate system polymer which has a carbon-carbon double bond and 
a glycidyl group, for example, unsaturated polyester, an isoprene polymer, a butadiene polymer, an 
epoxy resin, phenol resin, a urea-resin, melamine resin, etc. are mentioned. These may be used 
independently and may be used combining two or more sorts. Moreover, as other resin, acrylic resin, an 
acetic acid, vinyl resin, urethane resin, polyester resin, polystyrene resin, polyamide resin, polycarbonate 
resin, polyimide resin, a nitrile resin, silicone resin, etc. are mentioned. These resin is used in order to 
adjust the viscosity of coating liquid or to give desired physical properties to a rebound ace court layer, 
it may be used independently, or may be used combining two or more sorts. 

[0008] As a curing agent, for example Furthermore, dibenzoyl peroxide, JIRAU roil peroxide, Organic 
peroxide, such as t-butyl ** RUOKISHI benzoate and G 2-ethylhexyl peroxi dicarbonate, - 
azobisisobutyronitril, and 2 and 2 '2, 2'-azobis-2-methyl butyronitrile, Azo compounds, such as 2 and 2'- 
azobis dimethylvaleronitrile, tolylene diisocyanate, Diphenylmethane diisocyanate, isophorone 
diisocyanate, The poly isocyanate compounds, such as hexamethylene di-isocyanate, A 
phenylenediamine, a hexamethylenetetramine, isophorone diamine, Polyamine, such as diamino 
diphenylmethane, a dodecenyl succinic anhydride, Acid anhydrides, such as phthalic anhydride and 
tetrahydro phthalic anhydride, 2-methylimidazole, Lewis acid, such as imidazole derivatives, such as 2- 
ethyl imidazole and 2-phenylimidazole, a dicyandiamide, p-toluenesulfonic acid, and trifluoro 
methansulfonic acid, formaldehyde, etc. are mentioned. These curing agents are suitably chosen 
according to the class of thermosetting resin to be used. Moreover, to this heat-curing mold resin 
constituent, by request, it is the object which aims at improvement in accommodation of the refractive 
index of a rebound ace court layer, improvement in a bending elastic modulus, stabilization of the rate of 
a volumetric shrinkage, thermal resistance, etc., for example, various fillers, such as a silica, an alumina, 
and a hydration alumina, may be added. Furthermore, various additives, for example, an anti-oxidant, an 
ultraviolet ray absorbent, light stabilizer, a leveling agent, a defoaming agent, etc. can be added. On the 
other hand, as an ionizing-radiation hardening mold resin constituent, what contains a 
photopolymerization initiator etc., for example by the photopolymerization nature prepolymer and/or the 
pnotopolymerization nature monomer, and request can be mentioned. There are a radical polymerization 
mold and a cationic polymerization mold in the above-mentioned photopolymerization nature 
prepolymer, and a polyester acrylate system, an epoxy acrylate system, an urethane acrylate system, a 
polyol acrylate system, etc. are mentioned to it as a pnotopolymerization nature prepolymer of a radical 
polymerization mold, for example. Here, it can obtain esterifying the hydroxyl group of the polyester 
oligomer which has a hydroxyl group as a polyester acrylate system prepolymer in the both ends 
obtained by the cbhdensation of a multiple-valued carboxylic acid and polyhydric alcohol, for example 
^kvl^ aCrylic acid ( meta )> or by esterifying the hydroxyl group of the end of the oligomer which adds 
alkylene oxide to a multiple-valued carboxylic acid, and is obtained with an acrylic acid (meta). An 
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epoxy acrylate system prepolymer can be comparatively obtained by reacting and esterifying an acrylic 
acid (meta) to the oxirane ring of the bisphenol mold epoxy resin of low molecular weight, or a novolak 
mold epoxy resin, for example. An urethane acrylate system prepolymer can be obtained by esterifying 
the polyurethane oligomer obtained by the reaction of for example, polyether polyol, polyester polyol, 
and the poly isocyanate with an acrylic acid (meta). Furthermore, a polyol acrylate system prepolymer 
can be obtained by esterifying the hydroxyl group of polyether polyol with an acrylic acid (meta). One 
sort of these photopolymerization nature prepolymers may be used, and they may be used combining 
two or more sorts. 

[0009] On the other hand, as a photopolymerization nature prepolymer of a cationic polymerization 
mold, epoxy system resin is usually used. As this epoxy system resin, the compound oxidized and 
obtained with the peroxide etc. by epichlorohydrin etc. in the compound and straight chain-like olefin 
compound which carried out epoxidation, or the annular olefin compound is mentioned, for example to 
polyhydric phenols, such as a bisphenol and novolak resin. As a photopolymerization nature monomer, 
for example Moreover, 1, 4-butane JIORUJI (meta) acrylate, 1, 6-hexane JIORUJI (meta) acrylate, 
neopentyl GURIKORUJI (meta) acrylate, Polyethylene GURIKORUJI (meta) acrylate, neopentyl glycol 
horse mackerel PETOJI (meta) acrylate, Hydroxy pivalate neopentyl GURIKORUJI (meta) acrylate, 
JISHIKUROPENTANIRUJI (meta) acrylate, caprolactone denaturation JISHIKUROPENTENIRUJI 
(meta) acrylate, Ethylene oxide denaturation phosphoric-acid di(meth)acrylate, arylation cyclo 
HEKISHIRUJI (meta) acrylate, Iso SHIANURETOJI (meta) acrylate, TORIMECHI roll pro pantry 
(meta) acrylate, JIPENTAERISURITORUTORI (meta) acrylate, propionic-acid denaturation 
JIPENTAERISURITORUTORI (meta) acrylate, Pen TAERISURITORUTORI (meta) acrylate, 
propylene oxide denaturation TORIMECHI roll pro pantry (meta) acrylate, Tris (acryloxyethyl) 
isocyanurate, propionic-acid denaturation dipentaerythritol PENTA (meta) acrylate, Polyfunctional 
acrylate, such as dipentaerythritol hexa (meta) acrylate and caprolactone denaturation dipentaeiythritol 
hexa (meta) acrylate, is mentioned. One sort of these photopolymerization nature monomers may be 
used, and they may be used combining two or more sorts, and may use together with said 
Sm^ 6 ^ 011 nature Prepolymer. 

IUU 10J On the other hand as a photopolymerization initiator used by request As opposed to the 
photopolymerization nature prepolymer and photopolymerization nature monomer of a radical 
polymerization mold For example, a benzoin, benzoin methyl ether, benzoin ethyl ether, Benzoin iso- 
propyl ether, benzoin-n-butyl ether, Benzoin isobutyl ether, an acetophenone, a dimethylamino 
acetophenone, A 2 and 2-dimethoxy-2-phenyl acetophenone, 2, and 2-diethoxy^2-phenyl acetophenone, 
2-hydroxy - 2-methyM -phenyl propane- 1 -ON, 1 -hydroxy cyclohexyl phenyl ketone, 2-methyl-l-[4- 
(methylthio) phenyl]-2-morpholinopropane-l-ON, 4-(2-hydroxy ethoxy) phenyl -2 (hydroxy-2-pro pull) 
ketone, A benzophenone, p-phenylbenzo phenon, 4, and 4'-diethylamino benzophenone, A dichloro 
benzophenone, 2-methyl anthraquinone, 2-ethyl anthraquinone, 2-tertiarybutyl anthraquinone, 2- 
ammoanthraquinone, 2-methylthio xanthome, 2-ethyl thioxan ton, 2-chloro thioxan ton, 2, 4-dimethyl 
thioxan ton, 2, 4-diethyl thioxan ton, benzyl dimethyl ketal, acetophenone dimethyl ketal, p- 
dimethylamine benzoate, etc. are mentioned. Moreover, as a photopolymerization initiator to the 
photopolymerization nature prepolymer of a cationic polymerization mold, the compound which 
consists of ONIUMU, such as aromatic series sulfonium ion, aromatic series oxo-sulfonium ion, and 
aromatic series iodonium ion, and anions, such as tetrafluoroborate, hexafluorophosphate, 
hexafluoroantimonate, and hexafluoroarsenate, for example is mentioned. One sort of these may be 
used, and you may use combining two or more sorts, and the loadings are usually chosen in the range of 
0.2-10 weight section to said photooolymerization nature prepolymer and/or the photopolymerization 

m£?i m f ° n ° mer 1 00 wei S ht secti °n 

Luui 1J Moreover, to this ionizing-radiation hardening mold resin constituent, like the aforementioned 
heat-curing mold resin constituent, it is the object which aims at improvement in accommodation of the 
retractive index of a rebound ace court layer, improvement in a bending elastic modulus, stabilization of 
the rate of a volumetric shrinkage, thermal resistance, etc., for example, various fillers, such as a silica, 
an alumina, and a hydration alumina, may be added by request. Furthermore, various additives, for 
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example, an anti-oxidant, an ultraviolet ray absorbent, light stabilizer, a leveling agent, a defoaming 
agent, etc. can be added. In this invention, the coating liquid containing said heat-curing mold resin 
constituent or an ionizing-radiation hardening mold resin constituent is prepared as coating liquid for 
rebound ace court stratification. A suitable organic solvent can be used for preparation of this coating 
liquid if needed. Under the present circumstances, as a solvent to be used, Cellosolve Solvents, such as 
ester, such as ketones, such as alcohol, such as halogenated hydrocarbon, such as aromatic hydrocarbon, 
such as aliphatic hydrocarbon, such as a hexane, a heptane, and a cyclohexane, toluene, and a xylene, a 
methylene chloride, and an ethylene chloride, a methanol, ethanol, propanol, and a butanol, an acetone, a 
methyl ethyl ketone, 2-pentanone, and an isophorone, ethyl acetate, and butyl acetate, and 
ethylcellosolve, etc. are mentioned, for example. Thus, that what is necessary is just the concentration 
and viscosity which can be coated as the concentration of the prepared coating liquid, and viscosity, it is 
not restricted but can select suitably according to a situation especially. The above-mentioned coating 
liquid on said primer layer Next, the conventionally well-known approach, for example, bar coat 
method, The knife coat method, the roll coat method, the blade coat method, the die coat method, In 
coating, making a paint film form using the gravure coat method etc. and using a heat-curing mold resin 
constituent after desiccation When using an ionizing-radiation hardening mold resin constituent by 
heating and stiffening this paint film again, a rebound ace court layer is made to form by irradiating 
ionizing radiation and stiffening this paint film. 

[0012] As the above-mentioned ionizing radiation, ultraviolet rays, an electron ray, etc. are mentioned, 
for example. The above-mentioned ultraviolet rays are acquired with a high-pressure mercury lamp, a 
HYUJON H lamp, a xenon lamp, etc., a dose is usually 100 - 500 mJ/cm2, on the other hand, an 
electron ray is obtained by an electron ray accelerator etc., and a dose is usually 150-350kV. Especially 
in this ionizing radiation, ultraviolet rays are suitable. In addition, the hardening film can be obtained, 
without adding a polymerization initiator, when using an electron ray. In this invention, as mentioned 
above, the rebound ace court layer formed by doing in this way requires that the difference of the 
refractive index and refractive index of said primer layer should be 0.05 or less, therefore it chooses it 
suitably as a charge of rebound ace court stratification lumber in consideration of the class of primer to 
be used from the aforementioned heat-curing mold resin constituent or an ionizing-radiation hardening 
mold resin constituent. For example, when using an acrylic primer for a primer layer, in a heat-curing 
mold resin constituent, it is desirable as thermosetting resin to use [ in / again / an ionizing-radiation 
hardening mold resin constituent ] an acrylate system compound for an acrylate system polymer as a 
photopolymerization nature prepolymer or a photopolymerization nature monomer. The thickness of this 
rebound ace court layer is 10 micrometers or less, and as mentioned above, it is desirable that it is in the 
range whose sum total thickness with a primer layer is 7-50 micrometers. If the thickness of a rebound 
ace court layer exceeds 10 micrometers, it will become the cause which a crack generates in this 
rebound ace court layer, or curvature generates on the rebound ace court film obtained. Moreover, when 
the thickness of a rebound ace court layer is not much small, there is a possibility that scratch-proof 
nature may not fully be demonstrated. The range of the more desirable thickness of this rebound ace 
court layer is 0.5-10 micrometers, and its range of 2-10 micrometers is especially desirable. 
[°P! 3 .J hi the rebound ace court film for optics of this invention, fields, such as display image quality 
(visibility), light transmission nature, and transparency, to the Hayes value is 5% or less of range more 
preferably 10% or less, and total light transmission is 80 - 95% of range still more preferably 75% or 
more more preferably 70% or more. Moreover, in order it is desirable that it is more than H by the pencil 
degree of hardness, and to be able to have scratch-proof nature required for a rebound ace court film 
with [in a pencil degree of hardness ] H [ more than ], but to make scratch-proof nature into more 
sufficient thing, especially the thing beyond 2H is suitable for the degree of hardness of a rebound ace 
court layer by the pencil degree of hardness. In this invention, an acid-resisting layer, for example, a 
siloxane system coat, a fluorine system coat, etc. can be prepared as occasion demands for the object of 
making acid resistibility give the front face of said rebound ace court layer etc. In this case, about 0.05-1 
micrometer is suitable for the thickness of this acid-resisting layer. By preparing this acid-resisting layer, 
total light transmission goes up by reflected [ the screen produced from the echo by sunlight, a 
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fluorescent lamp, etc. ] being canceled, and stopping a surface reflection factor, and transparency 
improves by it. In addition, improvement in antistatic nature can be aimed at depending on the class of 
acid-resisting layer. A primer layer and a rebound ace court layer can be prepared in one field of a base 
material film, and the binder layer for making adherends, such as a liquid crystal display object, stick on 
the field of another side can be made to form in the rebound ace court film for optics of this invention. 
As a binder which constitutes this binder layer, the thing for optical applications, for example, an acrylic 
binder, an urethane system binder, and a silicone system binder are used preferably. The range of 5-100 
micrometers of thickness of this binder layer is usually 10-60 micrometers preferably. Furthermore, an 
exfoliation film can be prepared on this binder layer. As this exfoliation film, what applied removers, 
such as silicone resin, to paper and various plastic films, such as glassine, coat paper, and a laminated 
paper, is mentioned, for example. Although there is especially no limit about the thickness of this 
exfoliation film, it is usually about 20-150 micrometers. 
[0014] 

[Example] Next, although an example explains this invention to a detail further, this invention is not 
limited at all by these examples. In addition, the engine performance of a rebound ace court film was 
evaluated according to the following approach. (1) Based on JISK 7105, it measured using total light 
transmission and the Hayes value hazemeter ["NDH2000" by Nippon Denshoku Industries Co., Ltd.]. 

(2) Based on JIS K 5400, it measured using the pencil degree-of-hardness pencil **** paint film 
hardness tester [made in Oriental Energy Machine factory and a type "NP"] . 

(3) On the level base, the sample of curl lOOmmx 100mm magnitude was turned, the coat side was 
turned up, it placed, the relief condition of a film angle was observed, and the sum total of the height 
k°™ thebaseof 4 angles was measured. 

(4) The squares tape method estimated based on adhesion JIS K 5400. 

(5) The following criteria estimated the interference fringe by turning a coat side up, placing a sample on 
the flat surface of interference fringe black, and checking the reflected light visually using three waves 
of fluorescent lamps. & 

O : there is less generating of an interference fringe than the example 2 of a comparison, an EQC, or it. 
x: There is more generating of an interference fringe than the example 2 of a comparison. 

(6) After performing an accelerated test for 1 00 hours using accelerated test ultraviolet-rays long life 
fade meter [made in Suga Tester "U48"] on temperature :63**3 degree C and the conditions not more 
than relative humidity: 50%, total light transmission, the Hayes value, and adhesion were searched for. 
[0015] As example 1 primer, the product made from an acrylic resin system primer [Japan 
DAKUROSHAMU lock "SORUGADO primer 85B-2", The thing of 10 % of the weight of solid content 
concentration which comes to mix the 12.5 % of the weight] 100 weight section of solid content 
concentration, and the methyl-ethyl-ketone 25 weight section as a rebound ace court agent The thing of 
50 % of the weight of solid content concentration which comes to mix the acrylic ultraviolet curing 
mold resin [Product [ made from the formation of great Nissei ] "Seika beam EXF-01L (NS)" and 100% 
of solid content concentration] 100 weight section and the isobutanol 100 weight section was prepared. 
After carrying out coating to one side of a polyethylene terephthalate film [the product "0300E" made 
from Mitsubishi Chemical Polyester film] with a thickness of 125 micrometers by my YABA so that the 
coating film thickness after drying said primer may be set to 5 micrometers, desiccation processing was 
earned out for 1 minute with the 100-degree C dryer, and the primer layer (refractive index 1.50) was 
formed in it. Subsequently, on this primer layer, after carrying out coating by my YABA and carrying 
out desiccation processing for 1 minute with a 80-degree C dryer so that the coating film thickness after 
hardening said rebound ace court agent may be set to 5 micrometers, the ultraviolet rays of 250 mJ/cm2 
are irradiated, and were stiffened, and the rebound ace court layer (refractive index 1.51) was formed. 
Thus, the engine performance of the obtained rebound ace court film is shown in the 1st table. 

In example 2 example 1, the rebound ace court film was produced like the example 1 instead of the 
polyethylene terephthalate film with a thickness of 125 micrometers except having used the 
polycarbonate film [the "pure ace C 1 1 0- 1 00" by Teijin, Ltd.] with a thickness of 100 micrometers. The 
engine performance of this rebound ace court film is shown in the 1st table. 
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In example 3 example 1, the rebound ace court film was produced like the example 1 instead of the 
polyethylene terephthalate film with a thickness of 125 micrometers except having used the thoria cetyl 
eel roll film ["T80-UNZ" by Fuji Photo Film] with a thickness of 80 micrometers. The engine 
performance of this rebound ace court film is shown in the 1st table. 

The thing of 50 % of the weight of solid content concentration which comes to mix [ the [Arakawa 
Chemical-industry product "beam set 575CB"] made of acrylic ultraviolet curing mold resin 100 weight 
section and the isobutanol 100 weight section ] the thing of 1 1 % of the weight of solid content 
concentration which comes to mix the acrylic resin system primer ["NWS 16" and 33 % of the weight of 
solid content concentration] 100 weight section, the methyl-ethyl-ketone 100 weight section, and the 
isobutanol 100 weight section as a rebound ace court agent as example 4 primer was prepared. [ by 
Shin-Nakamura Chemical Co., Ltd. ] After carrying out coating to one side of a polyethylene 
terephthalate film [the product "0300E" made from Mitsubishi Chemical Polyester film] with a 
thickness of 125 micrometers by my YABA so that the coating film thickness after drying said primer 
may be set to 5 micrometers, desiccation processing was carried out for 1 minute with the 100-degree C 
dryer, and the primer layer (refractive index 1.54) was formed in it. Subsequently, on this primer layer, 
after carrying out coating by my YABA and carrying out desiccation processing for 1 minute with a 80- 
degree C dryer so that the coating film thickness after hardening said rebound ace court agent may be set 
to 8 micrometers, the ultraviolet rays of 250 mJ/cm2 are irradiated, and were stiffened, and the rebound 
ace court layer (refractive index 1.52) was formed. Thus, the engine performance of the obtained 
rebound ace court film is shown in the 1st table. 

[0016] In example of comparison 1 example 1, the rebound ace court film was produced like the 
example 1 except not forming a primer layer. In addition, thickness of a rebound ace court layer was set 
to 5 micrometers. The engine performance of this rebound ace court film is shown in the 1st table. 
In example of comparison 2 example 1, the rebound ace court film was produced like the example 1 
except having set thickness of a rebound ace court layer to 1 1 micrometers, without forming a primer 
layer. The engine performance of this rebound ace court film is shown in the 1st table. 
In example of comparison 3 example 2, the rebound ace court film was produced like the example 2 
except not forming a primer layer. In addition, thickness of a rebound ace court layer was set to 5 
micrometers. The engine performance of this rebound ace court film is shown in the 1st table. 
In example of comparison 4 example 3, the rebound ace court film was produced like the example 3 
except not forming a primer layer. The engine performance of this rebound ace court film is shown in 
the 1st table. 

As example of comparison 5 primer, "Byron 20SS" by polyester resin system primer [Toyobo Co., Ltd. 
The thing of 15 % of the weight of solid content concentration which comes to mix the 30 % of the 
weight] 100 weight section of solid content concentration, the methyl-ethyl-ketone 50 weight section, 
and the toluene 50 weight section as a rebound ace court agent The thing of 50 % of the weight of solid 
content concentration which comes to mix the acrylic ultraviolet curing mold resin [Product [ made from 
the formation of great Nissei ] "Seika beam EXF-01L (NS)" and 100% of solid content concentration] 
100 weight section and the isobutanol 100 weight section was prepared. After carrying out coating to 
one side of a polyethylene terephthalate film [the product "0300E" made from Mitsubishi Chemical 
Polyester .film] with a thickness of 125 micrometers by my YABA so that the coating film thickness 
after drying said primer may be set to 5 micrometers, desiccation processing was carried out for 1 
minute with the 100-degree C dryer, and the primer layer (refractive index 1.59) was formed in it. 
Subsequently, on this primer layer, after carrying out coating by my YABA and carrying out desiccation 
processing for 1 minute with a 80-degree C dryer so that the coating film thickness after hardening said 
rebound ace court agent may be set to 5 micrometers, the ultraviolet rays of 250 mJ/cm2 are irradiated, 
and were stiffened, and the rebound ace court layer (refractive index 1.51) was formed. Thus, the engine 
performance of the obtained rebound ace court film is shown in the 1st table. 
[0017] 

[A table 1]', 
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[0018] 
[A table 2] 









it K W 










1 


2 


3 


4 


5 




as 


PET 


PET 


PC 


TAC 


PET 








125 


125 


100 


80 


125 










ttttT 




5 
















1. 59 


/>-K3-KJB 




5 


1 1 


5 


5 


5 








1. 5 1 


1. 51 


1. 5 1 


1. 5 1 


1. 51 






90. 78 


90. 65 


9 2. 7 0 


9 1. 50 


9 0. 8 8 




0. 5 2 


0. 53 


0. 42 


0. 3 3 


0. 59 






2H 


3H 


H 


H 


2H 




55 


1 0 0< 


60 


79 


4 7 


SEWS 




100/100 


100/100 


100/100 


100/100 


100/100 








90. 72 














0. 6 6 
















78/100 












-t-g^SB 


X 


o 


X 


X 


X 



[0019] (Note) 

PET: Polyethylene-terephthalate film PC .-polycarbonate film TAC: Triacetyl cellulose film [0020] 
[Effect of the Invention] According to this invention, suitable generating of an interference fringe for 
various image display devices, such as LCD, a touch panel, and CRT, PDP, EL, is controlled, it has 
good visibility, and the rebound ace court film for optics which is moreover excellent in quality with 
little generating of curvature or a crack can be offered. 



[Translation done.] 
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